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Design of Low Power Low Density
Parity Check Code Decoder

Yun -Ching Tang, Wei-Ren Chen,
Wei-Kuang Yan, Yi-Tzu Chen

Abstract

In this paper, a high throughput decoder for Low Density Parity Check Code is
presented. The (512, 1024) check matrix is a regular matrix whose column weight and row
weight are 3 and 6, respectively. The four units include a Variable Node Unit (VNU), a
Check Node Unit (CNU), a Memory Unit and a Distributor. The Memory Unit is composed
of Artisan 2-Port Register Files and registers. The size of the Register Files was greatly
reduced with appropriate arrangement. The Min-sum algorithm was applied in CNU.

During the decoding process of the traditional decoding method, CNU and VNU
operations are active alternatively in every decoding iteration. To increase the throughput,
these idled CNU and VNU circuit blocks can be utilized more efficiently by using
Partition-and-Shift method. Therefore, the throughout is increased to almost two times, and
power dissipation can be reduced significantly, too.

The design was synthesized using TSMC 0.18 pm CMOS technology. It can achieve
1.47 Gbps throughput with 8 iterations in cell area of 3.6 mm®. The power dissipation is 297
mW at clock frequency of SOMHz.

Keywords: LDPC, VLSI, Partition-and-Shift matrix.
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